Rotaviruses cause enteritis in humans, calves, pigs, horses, lambs, rabbits, antelope, mice, and exotic animal species such as addax, saiga, white-tailed gnu, grizzly bear, and red kangaroo. 8, 11 The virus primarily affects the young or newborn but can sometimes affect geriatric animals.
kangaroo. 8, 11 The virus primarily affects the young or newborn but can sometimes affect geriatric animals. 8 Rotaviruses contain a group-specific (gs) antigen located in the inner capsid of the virus. This gs antigen is the basis for techniques such as enzyme immunoassays for the diagnosis of rotavirus infections. Initially, rotaviruses were identified by electron microscopy and by isolation in cell culture. Recently, commercial immunoassay kits developed for identification of human rotaviruses have been utilized for diagnosis of animal rotaviruses. This article presents data comparing a commercial visible reaction disc enzyme immunoassay (VRD-EIA) with a commercial spectrophotometric bead enzyme immunoassay (SPB-EIA) and electron microscopy (EM).
Fecal specimens and/or intestinal contents from 78 cattle with a history of diarrhea were tested for the presence of rotavirus antigens. The majority of the specimens were from dairy breeds. Samples for the enzyme immunoassays were stored undiluted at -70 C. Specimens were thawed and tested by both immunoassays on the same day. Samples for electron microscopy were diluted with sterile distilled water (1:1 ratio) and stored at -70 C.
For the VRD-EIA, a the fecal specimens and intestinal contents were thawed and mixed, and 0.1 g of the sample was transferred to a dilution cup containing 1 measured dropperful of phosphate-buffered saline (0.01 M). The sample was then tested as described in the package insert. A positive sign (+) of any color intensity on the reaction device indicated the presence of rotavirus antigen, whereas a negative sign (-) indicated the absence (or undetectable quantity) of rotavirus antigen. Tests with no sign were considered invalid and were repeated.
For the SPB-EIA, a the fecal specimens or intestinal contents were thawed, mixed, and diluted to an approximate 10% suspension using the sample diluent provided. A 200-µ1 aliquot of each diluted sample and each control was tested as described in the package insert. The color reactions were visually compared to a color development chart provided in Presented as a poster at the 33rd Annual Meeting of the AAVLD, Denver, CO, October 7-9, 1990.
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the kit, and the samples were read at 492 nm using a spectrophotometer.
For negative-staining EM, suspensions of fecal specimens and intestinal contents previously prepared in deionized water were thawed and resuspended. Approximately 1.5 ml of the suspension was transferred to a conical microcentrifuge tube. The sample was centrifuged in a fixed angle rotor at 550 x g for 10 minutes at room temperature in a Surespin centrifuge.
b The supernatant was transferred to another tube and centrifuged at 8,800 x g for 20 minutes. 10 The pellet was resuspended in 0.2-0.3 ml of deionized water, mixed with phosphotungstic acid (4%) and bacitracin (10 &ml), and sprayed with an all-glass nebulizer onto a formvar/carbon-coated copper grid. The grids were examined on a Phillips 200 electron microscope at an operating voltage of 80 kV for the presence of virus particles.
Twenty-three of 78 samples were positive for rotavirus by 21 of the assays. Nineteen of 78 samples were positive for rotavirus antigens by the VRD-EIA. Of those 19, 12 samples were positive for rotavirus by all 3 detection techniques, 6 samples were positive by the VRD-EIA and SPB-EIA, and 1 sample was positive by VRD-EIA only. All of the SPB-EIA-positive samples were positive by the VRD-EIA. Four of the EM-positive samples were negative for rotavirus antigens by both VRD-EIA and SPB-EIA. Coronavirus was observed in 2 of the positive rotavirus samples ( Table 1) .
Four of the 23 positive specimens were from calves <2 weeks of age (Table 1) . Seventeen positive specimens were from calves <4 weeks of age. Three specimens were from animals 24 weeks of age and 2 were from animals of unknown age. Rotavirus was identified in 10 of 33 specimens (Table 1 , animal nos. 19-43) from 1 dairy of 10,000 Holsteins.
The VRD-EIA, SPB-EIA, and EM were comparable in diagnosing infections due to bovine rotaviruses. However, the two enzyme immunoassays had almost identical results that sometimes differed from the results obtained by EM. The VRD-EIA was as sensitive as the SPB-EIA, is simple (no special supplies or equipment needed), and has the advantage of short performance time (< 10 minutes) over many of the other lengthy commercial immunoassays, electrophoresis, and virus isolation.
Extensive work has been done developing sensitive and specific assays for the detection of human rotaviruses. [2] [3] [4] [5] [6] [7] These assays have been widely used for bovines and other animal species because of antigenic relatedness. 1, 8, 9, 11 Electron microscopy can be a useful tool for identifying rotaviruses, but it requires large numbers (≥ 1 x 10 6 ) of viral particles, special chemicals such as phophotungstic acid, equipment for sample preparation, and the electron microscope. Previous reports have documented a positive correlation between EM and the SPB-EIA for detecting antigens of human rotaviruses. 4, 5 The rapidity, ease of use, and agreement between the 2 techniques for the detection of human rotaviruses have been discussed; some reports indicate a lack of specificity of the SPB-EIA as compared with other assays. 4, 5 This report demonstrates that the VRD-EIA is comparable to the SPB-EIA for sensitivity and specificity. Nonspecific reactions may be seen when specimens are frozen prior to testing, which may have accounted for the difference in number of positive specimens by the VRD-EIA and SPB-EIA as compared with EM in this report. 6 Electron microscopy does not differentiate between groups of rotaviruses, including the group C rotaviruses (pararotavirus). Enzyme immunoassays will not detect the group C rotaviruses because these viruses do not contain the typical group antigens. Other possible factors producing nonspecific reactions are the use of polyclonal antibody in the enzyme immunoassay and substances in fecal specimens, such as fibers, enzymes, metabolites, and antiglobulins, that may falsely react?
All 3 techniques are useful in the diagnosis of bovine rotaviruses. The VRD-EIA is rapid and easy, which allows specimens to be tested as they are submitted, thus preventing the need for freezing, which may account for nonspecific reactions as reported by some investigators. The VRD-EIA requires < 10 minutes to perform as compared with > 150 minutes for the SPB-EIA. The result for the VRD-EIA is determined by the formation of a visible positive or negative sign on the reaction disc, whereas the SPB-EIA uses a color chart to subjectively compare color reactions or uses a computerized spectrophotometer to determine a numerical value. The SPB-EIA may be affected by laboratory temperature at the time of testing. The VRD-EIA is a self-contained test device with built-in controls. The SPB-EIA requires that separate controls be run with each test, making it less cost efficient when 1 or only a few specimens are tested. Because of the rapidity, ease of use, and apparent sensitivity as demonstrated here and reported by other investigators, the VRD-EIA is the most useful technique for diagnosing rotaviruses in bovines in our laboratory.
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